Panax ginseng C.A. Mayer G115 modulates pro-inflammatory cytokine production in mice throughout the increase of macrophage toll-like receptor 4 expression during physical stress.
The effect of Panax ginseng C.A. Meyer G115 on inflammatory cytokine production and toll-like receptor 4 (TLR4) RNA expression was examined in mice during 4 weeks of swimming stress. Mice were assigned to four groups: (1) control (no exercise); (2) control-G115 (25 mg/kg/day p.o.); (3) stress (kept swimming for 60 min daily); and (4) stress-G115 (25 mg/kg/day p.o. and kept swimming for 60 min daily). Peritoneal macrophages were collected at rest each week. RNA was extracted and processed for real-time PCR. An aliquot of macrophages was lipopolysaccharide (LPS)-stimulated for TNF-alpha and IL-1beta production. Different expression patterns between untreated and treated groups, and between TLR2 and TLR4 were found. High levels of TLR4 expression in the control-G115 group were detectable significantly at the first, and at the second week (P<.01 and P<.001, respectively). In the stress group, TLR4 showed a peak at the first week (P<.001 vs. controls) and then decreased gradually. In the stress-G115 group, the levels of TLR4 expression increased gradually at the second week (P<.001 vs. controls) with a peak at the third week (P<.001). Levels of TLR4 expression at the fourth week had returned to the basal level. Levels of TLR2 expression were not affected by treatment in all groups. A significant increase of LPS-stimulated IL-1beta and TNF-alpha concentrations was present in trained animals with similar patterns of TLR4 expression. These results support the hypothesis that enhancement of the production of pro-inflammatory cytokine can be linked to an increased expression of TLR4 on macrophages. Moreover, G115 increases the expression of TLR4 and the release of cytokines with a different pattern compared to the stressed alone group.